High-efficiency immunomagnetic isolation of solid tissue-originated integrin-expressing adult stem cells.
Isolation of highly pure specific cell types is crucial for successful adult stem cell-based therapy. As the number of such cells in adult tissue is low, an extremely efficient method is needed for their isolation. Here, we describe cell-separation methodologies based on magnetic-affinity cell sorting (MACS) MicroBeads with monoclonal antibodies against specific membrane proteins conjugated to superparamagnetic particles. Cells labeled with MACS MicroBeads are retained in a magnetic field within a MACS column placed in a MACS separator, allowing fast and efficient separation. Both positively labeled and non-labeled fractions can be used directly for downstream applications as the separated cell fractions remain viable with no functional impairment. As immunomagnetic separation depends on the interaction between a cell's membrane and the magnetically labeled antibody, separation of specific cells originating from solid tissues is more complex and demands a cell-dissociating pretreatment. In this paper, we detail the use of immunomagnetic separation for the purpose of regenerating damaged salivary gland (SG) function in animal and human models of irradiated head and neck cancer. Each year 500,000 new cases of head and neck cancer occur worldwide. Most of these patients lose SG function following irradiation therapy. SGs contain integrin α6β1-expressing epithelial stem cells. We hypothesized that these cells can be isolated, multiplied in culture and auto-implanted into the irradiated SGs to regenerate damaged SG function.